Genetic differences of natural Primula veris x Primula vulgaris hybrid nothomorphs were studied with RAPD molecular markers. During the preliminary study 44 oligonucleotide primers were tested, and 17 of them proved suitable for further studies. Cluster analysis of RAPD markers showed good coincidence between phenotypic characters and genetic traits. The detection of specific, hybrid DNA fragment pattern" improves the identification of hybrid individuals.
INTRODUCTION
Hybrid plants have great theoretical and practical importance. The occurrence, spatial arrangement, stability and separation of natural hybrids provide opportunity for creation speciation, and evolutionary models. Hybrids with specific traits are widely used in agriculture however relatively few medicinal plant hybrids are introduced. The sources of the majority of raw materials for medicinal plant products are natural populations. Little attention is paid to natural hybrids in this respect in spite of the fact that hybridisation may result in the accumulation of new effective agents or may increase the amount of the known compounds.
The prerequisite of the hybridisation is the overlapping of geographical ranges of closely related species. In the Bakony Mountains there are Primula veris and P. vulgaris populations in this spatial arrangement. Hybrids occupy a geographically well defined zone between the parent populations (Cservenka et al., 2000) . Primula genus involves dimorphic plants, the existence of thrum and pin morphs exclude selfing. P. vulgaris contributes in hybridisation only as pollen donor, P. veris is the seed bearing partner. As hybrids are fertile, introgression may also occur. Hybrid individuals are phenotypically variable (Cservenka, 2000) . Most of them are more or less similar to P. veris, much less hybrids have morphological characters near to P. vulgaris. The ratio in the population is 1:8, respectively. Morphological delimitation of the hybrids is problematic, because the traits change continuously among hybrids and parents, and the actual phenotype is modified also by the environment. Molecular markers avoid many of the complications of environmental effects acting upon the genetic material itself. Molecular markers represent a powerful and potentially rapid method for characterization of diversity or delimitation of a population.
METHODS AND MATERIALS

Morphology
Morphologic examinations of 50-50 individuals of the parent and the hybrid populations focusing on flower characteristics have been performed in 4 consecutive years (1998) (1999) (2000) (2001) , and in 2000 sampling of 90 % of the populations was performed with 150-200 individuals. The following characteristics were observed and/or measured on the largest flower of each plant: colour of the corolla, corolla diameter, throat pattern, petal width, length of tube, calyx and calyx tooth, length of scape (in case of P. veris and the hybrid), length of pedicel (in case of P. vulgaris and some hybrids), length of longest pedicel on scape (in case of P. veris and the hybrid).
Genetic Variability 1. DNA Extraction. For the examination of genetic variability RAPD (Randomly Amplified Polymorphic DNA) molecular analysis has been used. DNA was extracted from about 100-150 mg fresh young leaves following the procedure of Doyle and Doyle (1987) . Tissue samples were harvested, stored in a freezer for some days prior being crushed with Sigma white sand in 300 µl CTAB buffer. After crushing, 200 µl CTAB was added to the samples. Each suspension was incubated for 30-60 min at 65° C. Additional 250 µl CTAB buffer was then added before let them extracted with 650 µl chloroform for 15 min at room temperature. The homogenates were then centrifuged for 10 min at 15000 rpm. Then the supernatants were removed in tubes already containing 600 µl isopropanol and placed in a freezer at -80 °C for 15 min, centrifuged for 1-3 min to pellet the nucleid acids, and the supernatant was then decanted. The pellets were washed with 70 % ethanol and dried, resuspended in 100-200 µl TE RNAse. The quality and concentration of DNA (in 1 x TKO buffer) were estimated using a DNA ladder of known concentration and absorbance at 260 nm in a flourimeter. Working stocks of DNA were then prepared. Solutions:
CTAB for 100 ml: 2 g CTAB, 10 ml Tris (pH 8) 1 M, 4 ml EDTA (pH 8 ) 0.5 M, 28 ml NaCl 5M+ 500 µl β-mercapto-etanol after sterilisation, TE: 10 mM Tris, 1 mM EDTA, 100 ug/ml RNAse. 2. Polymerase Chain Reaction Amplification and Data Analysis. 44 randomly selected oligonucleotide primers (Operon Technologies Inc., Alameda, CA, USA) were used for PCR amplification following the procedure of Williams et al. (1990) with a few modifications (4). Amplifications were performed in 25 µl final volume of PCR mixture containing 5 µl (5 ng/µl) of DNA template, 18 µl of RAPD buffer (10 x PCR buffer, 1500 µl; 25 mM MgCl 2 , , 1440 µl; 100 mM dNTP 4 x 30 µl and super clean water, 7620 µl), 0.3 µl 1 unit Taq DNA polymerase, 3 µl (1 pmol/ µl) oligonucleotide primer, and 0.5 mM MgCl 2 . Reaction partners were measured together on ice. All reactions were overlaid with 30 ml of mineral oil and amplified in a Thermocycler programmed for 40 cycles of denaturing for 5 sec at 94 °C; annealing for 1 min at 37 °C and extension for 1 min at 72 °C. PCR products were electrophoresed on a 2 % agarose gel at 120 V for 1.5-2h, stained with ethidium bromide, and visualised in UV light.
Clear RAPD bands were scored as either present or absent and compared. Genetic distances among individuals within populations were estimated using a squared Euclidean distance of RAPD characters. This is represented graphically as an unweighted paired group method using arithmetic averages (UPGMA). The software Statistica 6.0 was used to perform the cluster analysis.
RESULTS
Morphology 1. Primula vulgaris.
Despite the high variances in flower characteristics of the individuals of the P. vulgaris population it seems quite uniform in its appearance. The flowers grow on relatively long, 2.5-11 cm pedicels, the corolla diameter is between 25-43 mm, the length of calyx is 17-20 mm. The length of the tube and the calyx is nearly the same (1.9-2.0 cm). 2. Primula veris. The seed parent Primula veris subsp. inflate appears in atypical form in the experimental area; the leaves are ovate, abruptly attenuate at the base into the petiole, the calyx is generally shorter than the tube. The corolla diameter, the petal width, the length of calyx and the length of pedicel on scape seemed to be very variable characteristics. Individuals having lighter and bigger flowers, or the uprising inflorescence might refer to possible introgression. 3. Primula veris subsp. inflate x P. vulgaris. A transitional series of intermediate hybrid forms (notomorphs) was observed in the experimental area. Scapeless hybrid forms (socalled, "vulgaris types") can be found in approximately 8-10 % ratio in the hybrid population. Hybrids with 8-10 cm scape ("veris types") are the most frequent. Only a few hybrids have scape longer than 15 cm. Even "mixed" plants were found which either had solely grown flowers or scape(s). Hybrids with larger flower (corolla diameter is around 30 mm) generally have short scape (around 5 cm). Phenotypic characteristics seem to be much more similar to those of the P. veris. Among the above floral characteristics the length of scape, the corolla diameter, the petal width, the calyx tooth length, the length of pedicel on the scape and the flower colour are the most distinguishing hybrid characteristics (Fig. 1) which served the base of the cluster analysis (Fig. 2) .
The hybrids were grouped by the cluster analysis on the basis of the length of scape (as being the most distinguishing characteristics) according to the following: Group 1: The scape is longer than 15 cm (with probably introgressed P. veris individuals) Group 2: There is no scape ("vulgaris types" with intermediate flowers) Group 3: The length of scape is between 11.0-15.0 cm Group 4.0: The length of scape is between 7.5-10.5 cm Group 4.1: The length of scape is between 10,0-10,5 cm Group 4.2: The length of scape is between 7.5-9.0 cm Group 5.0: The length of scape is between 2.5-4.5 cm Group 5.1: The length of scape is 2.5 c Group 5.2: The length of scape is between 3.0-4.5 cm Group 6.0: The length of scape is between 4.5-7.0 cm Group 6.1: The length of scape is between 5.5-7.0 cm Group 6.2: The length of scape is between 4.5-5.0 cm Within these groups the individuals differ from each other in corolla diameter and/or calyx tooth length.
Preliminary Genetic Results
For examining the genetic structure of the hybrid population 44 primers were used for screening; appraisable result could be obtained from 17. Among the 143 fragments 78 showed polymorphism. The P. vulgaris was unambiguously separated from the hybrids in 44 % of the cases while the P. veris was more frequently clustered together with the hybrids (87.5%). We have found good coincidence between phenotypic characters and genetic traits with OPAA 1-2-4-9-10-15, OPAB 2-3-4-8, OPS 16 and OPF 20 oligonucleotide primers.
We suppose that the genomic background of the hybrids is more similar to P. veris than to P. vulgaris. Although former researchers could not prove the introgression of P. veris appearing in the hybrid zone, on the basis of the experienced genetic structure it cannot be excluded. The "vulgaris types" were separated from the other hybrids in most of the cases, and clustered together with P. vulgaris (Fig. 3) . These forms are supposedly backcrosses.
Hung. 11 (1) 
